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(57)Abstract: 

PURPOSE: To provide the new compound derivative consisting 
of 2-(3.3,3- trifluoropropyOvaleric acid (salt), having 
antispasmodic action comparable to sodium valproate, low side 
effect and useful for antiepileptic agent, etc. 
CONSTITUTION: The objective new fluorinated valproic acid 
derivative expressed by the formula, having excellent 

antispasmodic action and low side effect and useful as an CHi CU^ CHi H 

antiepileptic agent, etc.. is produced by reacting ethyl X / 

cyanoacetate with 1 -bromopropane in dimethylformamide in the = 
presence of anhydrous potassium carbonate at 65° C for 4hr, . \ 

filtering the reaction mixture with ceiite. collecting the filtrate, 

purifying by vacuum distillation to obtain ethyl 2- cyanovalerate, V?:f^.v ft ^QOQH^ 

suspending the compound in dimethylformamide, adding 3,3,3- 

trifluoropropyl bromide to the suspension, reacting at 60** C for 

1hr in the presence of anhydrous potassium carbonate and 

hydrolyzing the reactional product with concentrated sulfuric 

acid. 
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English translation of daitwa 

1 . 2-(3,3,3-Trifluoropropyl)-valeric acid of the formula (I) : 

CHs CHs CHg H 
\ / 

C (I) 

/ \ 

CFs CHa CHj COOH 

or a pharmaceutically acceptable salt thereof. 

2. (R)-(+)-2-(3,3,3-Trifluoropropyl)-valeric acid of the formula (II): 
[Chemical formula 1] 

CH3CH2CH2V -.^H 

(ID 

CF3CH2CH2 COOH 

or a pharmaceutically acceptable salt thereof. 

3. (S)-(-)-2-(3,3,3-Trinuoropropyl)-valeric acid of the formula (III): 
[Chemical formula 2] 

cHaCHaCHzv > ^ 

y \ 

CF3CH2CH2 ''COOH 

or a pharmaceutically acceptable salt thereof. 

4. An antiepileptic agent which comprises 2-(3,3,3-trifluoropropyl)- 
valeric acid of the formula (I) or a pharmaceutically acceptable salt 
thereof according to claim 1 . 

5. An antiepileptic agent which comprises (R)-(+)-2-(3,3,3- 
trifluoropropyl)-valeric acid of the formula (II) or a pharmaceutically 
acceptable salt thereof according to claim 2. 

6. An antiepileptic agent which comprises (S)-(-)-2-(3,3,3- 
trifluoropropyl)-valeric acid of the formula (III) or a pharmaceutically 
acceptable sadt thereof according to claim 3. 
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English translation of paragraph 0008 

The fluorinated vsdproic acid represented by the formula (I) or a 
pharmaceutically acceptable salt thereof of the present invention can be 
prepared, for example, by the following process. That is, to start with, a 
cyanoacetate of the general formtila (IV): 

CH2(CN)COOR (IV) 

wherein R is an alkyl group, in particular, a lower alkyl group having 1 
to 4 carbon atoms, for example, a methyl group, an ethyl group or an n- 
propyl group; or an arylalkyl group, for example, a benzyl group, with a 
propylhalide of the general formula (V): 

CH3CH2CH2X1 (V) 

wherein Xi is a halogen atom, for example, a chlorine atom, a bromine 
atom or an iodine atom, to form a cyanovalerate of the general formxila 



wherein R is as defined above. Then, the thus-obtained cyanovalerate 
represented of the formxila (VI) is reacted with a trifluoropropylhalide of 
the formula (VII): 



wherein X2 is a halogen atom, for example, a chlorine atom, a bromine 
atom or an iodine atom, to form a trifluoropropylcyanovalerate of the 
formula (VIII): 



(VI): 



CH3CH2CH2CH(CN)COOR 



(VI) 



(CF3CH2CH2)X2 



(VII) 



CHa 
\ / 
C 

CHa 



COOR 



(VIII) 



C F3 CH2 



CN 



wherein R is as defined above. 
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(54) [5l?8<7>^liJ] SPf^'i 7 'Jm^ty<^^^■:fommmt^RXftnX^t-^M 



(57) [S*?J] 

CHa CH, CH, H 
\ / 

C (I) 
/ \ 

CF, CH, CH, COOH 

©2- (3, 3, 3 - H 'J 7;u^D-/atr;i') 
X ttE^±ffF^ s n -5 -e ©It ir a& , 

4>»®5, 5. 5 - hiJ7;i/:rD- 2 - 
(3, 3. 3- hUy)V:tn-:fa\:^M -^^mJUt^ 
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(2) 



[»*JS 1 ] ( I ) 

CMa CHj CHi H 

\ / 

c 

/ \ 

CF, CH, CH, COOH 

©2- (3. 3, 3- hU7;P3*-n:/ntf;p) - 

[»*^2] JC (II) 

utii 

CHaCHaCHav^ ..s H 

(II) 



(I) 



COOH 



(D (R) - ( + ) -2- (3, 3, 3- hU^Jl/^i-n:/ 

[»*^3] (III) 
Ut2] 



CHgCHaCHax ^ " 

A: 

CF3CH2CH2 'COOH 



(III) 



© (S) - (-) -2- (3, 3, 3 - h U :7Jl,:tDy 

[W*:«4] 1 K«<D JC (I) ©2- (3, 

3, 3- h«J7;l/:j-n:/Dt!Jl/) -§^g!X«ISm±W 

:»*3i5] mim.2%m.<r)^ (id © (r) - 
(+) -2- (3. 3, 3- h-U7;U5i-D:/Dif;i/) - 

[fflf*«6] »*5S3IE«©^ (III)© (S) - 

(-) -2- (3, 3. 3- h'j7;i/5i-D>i'Dtr;!/) - 
ttE^±f|:^ s ^ ©^ wr -s tfiT ^ 

[0 0 0 1] 

[Jgm±©fiJffl^J-S=] *^BJ«, iT^^t7-;/^<bA*JI/7^ 
[0 0 0 2] 

(CH3 CH2 CH2 ) 2 CHCOONa 
SrWT^fk^ifeT* D , 1 9 6 3 ^»CM e u n i e r ^) 

©f^. 1 9 6 7^fC7^>XT'-fee<J<^ffl75tf|=pJStlT 
7. GOT (i^;U^'5>g|-:i-++i-Pifg!h^>X7 5 



tf) X«^l!!;a:t'©Jfig*t±#L, IffHtt^^b, 

S«J*l@^t)fc5-r. r©f^ffl<i:H»LTffi3KWlCti, 
j«BB> **V»Xtt^^e):3^^©iiJf^ffl*Si&^ci:*iffi'& 
$nTl/>S. dtlf^MLT, /'^;1/7'dK:M- UC7A©^ 
^S€:}#J^L/^£*^e.irJf^ffl^£«M-r-5fc©<i:bT, A;!/^' 
Dl!©^T;i/=^;Pgl5^i-©^S^7 >ymm^T-g^^Lfcfb 
^<fe*^Ji^$tlTI/i-5 (!|#Bi¥4 - 2 1 6 5 2^^;^ 
^) . 
[0 0 0 3] 

-2 1 6 5 2^iiffi{rM5^$tifc{k^!feJ;0feM(ciiJf^ 
ffl*(i^-r-5C:<!:©T#Sfb-&!fe*t*«6e.nTLi-5. * 

A;i'7'aK©M-{9JT;P=^^;i^gI5^©7SS®©^S: :? .y s 
[0 0 0 4] 

20 [KSS:Slftf^)fc«&©^IS] tJ!oT. 
(I) 

CHa CH, CH2 H 
\ / 

C (I) 

/ \ 

CF, CH, CH, COOH 

©2- (3, 3. . 3 - hu ^ji/^PT'Pt;!/) -^nm. 

^iit^^^h) XtSE«±W^$n^^©i|(::M-r-5. ^ 
30 tz^ i^mm.. HtifBit (I) ©2 - (3, 3, 3-h'J 

[0 0 0 5] *^B^{t;^tJ«. R<*> Sft. :Bi.URi$.t 
S^|ct©g'&!fe©H-rnS:fe-g^tJ't)©Td5-5, Rft:ttS; 
(II) 
[it 3] 



CH3CH2CH2\ H 

c" 

CF3CH2CH2 ^COOH 



(ID 



© (R) - ( + ) -2- (3, 3. 3 - h'Jyjl^nz^ 

[0 0 0 6] S#:ttSC (III) 
[It 4] 

CH3CH2CH2-,^^ H ^^^^^ 
CF3CH2CH2'^ '"''COOH 

50 © (s) - (-) -2- (3. 3, 



(3) 



[0 0 0 7] ^^m<^yymit/'^)uzfam\t, (d 

» <i:«*|S:^tf^;ii:*tT'^^. :^hU-:7Alitt. 1* 
CH3 CH2 CH2 CH (CN) 
(^t. R«Htrf2<i:|5lDjic?|tTfe-i)) 0->77^^Kx 

(CF3 CH2 CH2 ) X2 (VII) 

-f ^-l" h•*K^r^$■ti•-5:l<»:l:lJ:t), — (VIII) 
CH, CH, CH, COOR 
\ / 

C (VIII) 

/ \ 

CF, CH, CH, CN 

(^"t". RttBflIE<i:|wH;iti*T-*-g)) © h 'J 7;i/:*-n7' 
□ tf>)l/->7y ^^S!XX5r;P^^^-r-5o 

CO 0 0 9] HiilBcosiic;;xS(ci3i.iT. ^mz^ (iv) 

OS^T/lfKxXT^^PJC^ (VII)©hU7;l/:^-P7'Dlf 
(V) ©7'ot:;i'A5'f K^SfS^-ti-T, (VIII) CD 

hU 7;i/:^-n:7'Dt;;i/>'7'y^^^x7.5^;u&f#sc:<i: 
[0 0 10] mifBosjStt, w^^JK, itticts:. mi^m 

5 0*C. »SL<«5 or- 1 0 0*0 T, -jSWfCtt 
[0 0 11] MIBOK^£^^^d:. :K»©#ttTTff;5:^c:t 

■^A. 0?Kvi;';!^->'^AXtt^^;*(;Ui^':7A) , 7)Vt> 

{b^hU'i'A. 7K5l{b;^'U'i7A, 7K^^k-x'y^->e'AX 
tt*^'ft:*;i^->'^A) . $)-5vnS7;i';t; 'J^SX«7JU 

iSIR7;i'Z]7-h (Cd^t^, :^hU^7A;>t5^7-h«b 



[0 0 0 8] ^ (I) T^$n-5*^Hjro7'y^{t/\*;i' 
(IV) 

CH2 (CN) COOR (IV) 

(S;>t', R«7;m^;i/», # ictt^^^ 1 ~4<icd{S)S 
7;i/=^;p«, fisix.ti, x5^;i/S^L<ttn- 

10 a-eib-l.) <D'y7 JWm.:^7.y-)Vt—flSL^ (V) 
CH3 CH2 CH2 Xi (V) 

(^4", xi HADy>ig^, m^\t. msss?^. US? 
jtx^-arT, (VI) 

COOR (VI) 

<ttX5^^-h, *'J':>A;»t^7-h^L<ttX5^5- 

AJl/>"5'A;<^^-h^b<«x^^-h) Sr*tf-2>C 

20 ;W7>^:X':7A:/DV-f K-7K®!<t:^-hlJi5A*)^«?) 

[0 0 12] m^^x. WIBiC (VIII) © h u ^^i/jf p:?" 
atf;i/->7y^^g?xx5^;i/*. ^ng^4iai©;&te 

[0iJ;^«> JACS, 74. 5 915 (1952) # 
M] (CtO. IJi^SlRtXJ[iP7K^i-<SLT. RlfM©iC (I) 
CO 7 A*;u o W# s n -5 ^- IS 

^ (VIII) © h U 7Jl/;tD7'Dtf;i/v7yS^^iEXX5^ 

-)U ; 7)1=1— )um> m^ii. /■5^;i/7;ni-;ux«x 

h;i.x>x«4-->u» ipizmmL. m^itTKizmm 
L, 7;u;^utt^frT (.Tjvtj^^myiimm. mz. 

TKKib:?- h 'i7AX«7KS!^t* 'J >?A<£^j!JDLT, 
pHl 3~1 4tC-r^) > XttK14*frT (illi^> «SJ 
mm. :SBfXti^<t:*ig^^^jDUT. pHl~ 

2»cf ^) fcT> iumy m^it. i 2 o*c~2 5 0 

■C, »SL<ttl 4 0'C~2 3 Ot:) -»«)frtt2 
40 ^F^~.7 0.^raHJ«:$1±T> ieiSgffiTlliS-r-5Clt*i 

(BP%, jiSi*;u3!K>l?) 7j«»e,nfc«-&tctt, ::n* 

^dtji^T^-s. :S^jig|;^7;l/If^>S?x«S'J<7)E 
m±W^^ti^M\z^^^:it'bX^^> MIBS: (I) 

<DiS. XttHuE®#X@(D^4'T'?#e.n-54'FB'5±fiK#3 
tt, ^na#:ii»<D;5a (0ij;l«. I^M. tttB. tt®. 
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(4) 



[0 0 14] H5sEOIgfC<±;oT#^n-i)S; ( I ) <D 2 
- (3, 3, 3- hU >';i';tn>^Dtf;i/) -^^^©2 



(ID 

CH, CH, CH, H 
\ / 

C 

/ \ 

CF, CH, CH, CONHCH (CH, ) C. 



6 

*-r€>C:td«T#S. EP-S. m^\Z. ^ (I) 05 2- 

(3, 3, 3-hU7;i/:i-Dynt;;u) 

(IX) 

Ce H5 (CH3 ) CHNH2 (IX) 
©L- (-) - 1 -7xzi;px5^;i/75>i:<&SJi£:$-a- 
TSC (X) 



(X) 



Hb 



02- (3, 3, Z-V^}y)V:tU'fu\^)V) -^mSt 
-L- (-) - 1 -7xZi;PX5^JU7$ 

CO 0 1 5] CKDSJSfCtt^ SC; (I) 02 - (3. 3, 

3- hU7;P:tpyDhr;P) -^W^a^Wtn^^ v^m 

*iiia-rs;5}£tt. C3JA«. ST. sc (I) 09 2- 

(3, 3, Z-V^)y)V^U-:fu\f.)V) -§^^2r^{t 
^5=-L'>^©#«8}§jltt^iS?L. - 5~+ 3 orODiaS 2< 

hKm.^^*:^, KHmmt 1 ~ 1 0 ^FslT 

fe^, #e.nsg!Any>{i:i^ («»ia«, S!;fi{b#j) 

(IX) ©L- (-) - 1 -7x-;UX5^;UT5><i: hU58 

c" 



[0 0 16] m-^K^^-^ik^^mt. m^\t. it o 
©2- (3, 3, z-h^)y)Vtu-:fu\i)V) 

(IX) ®L- (-) - 1 -:7xx;i/X^;P7 5 >i: 
^&ifi{b;*^^>^©*-«^«tC^«?L. DCC (->•-> 

T 1 ~ 2 0 ^raKJS5-&-5, 

[0 0 17] ^-5 LTt#€>n5S; (X) ©>'T7>5^U:t 

(XI) 
[^b5] 

(XI) 



CF3CH2CH2 CONHCH ( C H3 ) CfiHg 



©R#:<i:. ^ (XII) 



CH3CH2CH2 \ y. 



★ 30* [{b6l 
H 



(XII) 



CF3CH2CH2 ^boNHCH (CH3) CfiHg 



[0 0 18] c:5 LTf#e>tl-5^ (XI) (DRW-ii^ (XI 

i)®sft:tSr-tn^nii[]7K^j-fPf -sdij;?). awtf 

■52- (3, -3. 3 - h u 7i77^D7'□t;;^) --g^^g! 

©Rft: (II) D i:S<^ (SC (III)) ^^tl^'tl^fi^ 

mtS 0~150"C, »$U<til00~13 O-CTS 
•5. SiSWrralti 1 ~ 5 0 fltW. $f $ L<«10~20^ 

[0 0 19] *^?^©ic (I) <Dy ymtn)Vzfum'SL 



©WIBS (I) ©7-ym<b/N*Jl'7'D®!XttE^±fF^$ 
[0 0 2 0] *5^B«^CJ:^ii^:TA/*^^i§^J^^. Siax«i^ 

^M\z^^xmt-r^f)^. -feWfcti, mriBiC (I) 
(^yymtfw-fnmmiix^x. laa/Sio, i~io 

Omg/kg. 5f$L<«5~2 Omg/k gT$)^o 

dws-^fiS:, 1 Bici |5Ix«2~is:|5I^c^^■^tTft#-r 
5o SdtjitT^-S. 
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(5) 

7 

[0 0 2 1] *^^®^^T^*^^^J«, wsifiK^^x-fes 

•5-?-©iaSr, 0. 0 1~9 9a»%, j(?$L<ttO. 1 

~8 o««%«)S-e-^*-r^. *^g^(rj:*triaiC 

^m^^tLt). I CR- J c 1 ;^-vii;x (6J@^) 8E 

)v:fun.-tv^)'Oi. (5%^a*«*^a?©}g) 500 

[0 0 2 2] 

^iSgiJl : 2- (3. 3. 3 - K;i/-7J|/:^a:/afcf;i/) 

(1) 2 -->Ty -■g'^i?x5^;i/X7,5^;u®iig! 
S^HH^TT. 2 0 0 Om 1 (D77XD(cM7K^S?* 
'J':7A138g (1. O^^U) chv'^g^jl/jjxjUATS K 
8 0 Om 1 tv'jyWSfX^'jH 2 0 g (1. 0 6^ 20 
M i:S:JDXTS?S$-a-, 6 5 "CT 1 ^rB^iD^TlCffi^li 
Lfc. CKDH^^gfcl -yn^:7'nA°> 1 2 3 g (1. 

«5KSr«ff^ieLT)IS$S!U, ;^l2^b^!^©SlfeJKft 5 3 
g ^%tz., ^^\t. 1 3 5 ~ 1 3 7 °Q,/ 5 5 mmH g Tab 

[0 0 2 3] (2) 2- (3. 3, 3 - h U 7;i/;i-Dy 30 
Dtf;i.) -2-->Ty-^$SEX5^;i,x;;^5^;KDiBfg! 
S*»H^TT. il7KK^:^U":7A 1 3 8 g (1. 0^: 
JI/) ©>';<5^;l/*:;UA7$ H 1 0 0 Om 1 2 

-'>7y-$^gfx?;i'X7.5^;n 2 3 g (o. 

Sriinx., 6 O-CTl^FB^iPj^TfCSitJ^Lfe, C105g 
jS^tCS, 3, 3 - hu 7;U:tDyotr;p:fDV'r H 2 
OOg (1. 13^;U) ^ l^M*HtTj^TL, RMS 

T'l 0B$rBm#L;t^, s^5?Ks^ia$i??fe^bfc, 

1 1 7 g Srftfc. ^^\t. 146-147 55m 
rnHgTibofc. 
[0 0 2 4] (3) 2- (3. 3. 3 - h V y Jl^^tazf 

2- (3, 3, 3-h'j7JU3rD:/Dt;;u) -2-->7' 
>'-S:eKx5';i/x;^T-;Pi 1 7 g (0. 4 7^:;u) 
*3 0 0mnr®®L. !SJ^b;^*i^,JgBS^3 0 Om 1 

^iiSTLfc^. 1 5 o'CT'2 SB^rairaiiTicasitL^c. 



JI/AS 0 Cm 1 TSlHlttttJL, ilTKBiEKVif^v":?^-^ 

KS:®)E^ebT«S!L, »tB^t:^«^CD*6M* 5 9 g 
^ttfc, »*x«l 4 7~ 1 4 8*0/5 8mmHgT'a5o 
it, 

Ttm^ViM : Cg H13O2 F3 
*iH!lffl:C=4 8. 5 0, H=6. 4 0 
SiBflt:C=48. 4 8. H=6. 61 
IH-NMR (GSX 5 0 0-CDC 1 3 ) :0. 94 
ppm(t, J=7. 3Hz, 3H), 1. 34-1. 
4 2 (m, 2H) , 1. 4 2 - 1. 5 3 (m, 1 H) , 
1. 64-1. 72 (m, IH), 1. 73-1. 80 

(m, IH) , 1. 8 5- 1. 9 3 (m, 1 H) , 2. 
07-2. 22 (m, 2H), 2. 43-2. 48 

(m, IH) , 8. 0-12. 0 (b s, 1 H) . 

[0 0 2 5] mmm2 R#:jiS^g)'^@i 

(1) 2- (3, 3, 3 - h'J 7;i/;*-p:/De;w 
^^-L- (-) - 1 -7xx;l/X^;i/75 KO>?77. 

^^IffflaTT. 2- (3, 3, 3- hUy)l^a-fa 
-"^mkZg, (10 5'J^:;i/) (Dmt:'^=^uy2 

g (2 9 5ut;i/) ^myvtzWi. ^MST'#iauT2 

mnc^»?bfc. Z.(Dmm^. ^46g@»[LfcL- (-) 
- 1 -7x-;i'X?=-;i/75>i. 5g (i2$'j^;u) 
Rt/hijX5^;i/75>l. 5g (15 5'J^;l') 

|5|iaST2^FBl«j^Lfc, RjS;jK$7k*(ca5it. ^ 

Pn7}^;l/Al Oml-p3|5IttmL. arnSS 5 

e*LT> ^fBCDv7X7^l':tV-ig-g-!^2. 7 g 
[0 0 2 6] (2) 2- (3, 3, 3 - h U 7;i/:tP:/ 

ptf;H -§?^-L- (-) - 1 -7xx;i.x5^;i.7 

^^SH^TT. 2- (3. 3. 3 - h "J >'JU;tP>'n 
tf^l') -§^i!5 0 0mg (2. 5 5'JiE;U) RC/CL - 
(-) - 1 -7x-;UX5^;U75 >3 3 Omg (2. 7 
5U^;U) ^m\L:^'f-\^> \ Om 1 ICjg^Lfc^^tC, 
^fflTSS*^Lfd:*«^)DCC 5 2 Omg (2. 5 

$r/>a-rt?]tinA> |WISgT-4^WjlJ^Lit. ^^tl 
Srjg^b. i7P0 5jx;i.AT't5fe?#fL;t^> jg^ROfifc?^* 

-g^i^ 1 . 0 g ^t#fc, 
[0 0 2 7] (3) R^LSW(D^m 
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(6) 

9 

2- (3, 3, 3 - hU7;i/:tP:/ntf;i.) -^^m- 
L- (-) - 1 -y jL~)\^Ji'f-)l'TS. ]^(Dz^7X'r\y^ 

5:1 (vol) (DmmizT^)-^-( ^'ji^mv. mj^^^ 
123. 5-125. [i^ft9 9. 5% (»mmm 

#^D^ ] ©^t^!^ (a) 13. 4 1 g 

ii.m^i!)^i 2 4. 0- 1 2 6. ox:mm9 9. 5% 

(^^mmi^^a-^hifyy^-) ] (Dit-^^ (b) 1 
4. 12g$:f#fc, ffiE^ftMSA^e.'fb^!^ (a) « to 
( + ) it-^m (b) (-) SlCiffe 

(b) $:n-^7'^'>/i^S!X5^;l/ (lO/l) T'S^ 

m (b) ISSfl^TSSCtSft^^Lfc. 
[0 0 2 81 (4) (R) - ( + ) -2- (3, 3, 3 

MSJCWttlliS«»J 2 (3) -e#?>n;t75 (a) 1 

0. 0 jgitms Om 1 RtJWBES Om 1 *t*Ab, 

3. 3gS:ft;t. ».^tt7 6- 7 7*0/2 mmHgT* 

TC^iJ-tlrffl : C8 H13O2 F3 

ll2H!)ffl:C=4 8. 5 2, H=6. 5 0 

SM:C = 4 8. 4 8, H=6. 61 

IH-NMR (GS X 5 0 0 -CDC 1 3 ) :0. 94 30 

ppin(t, J = 7. 3Hz, 3H) , 1. 34-1. 

4 2 (m, 2H) , 1. 4 2- 1. 5 3 (m. 1 H) , 

1. 64-1. 72 (m, IH), 1. 73-1. 80 
(m, IH) , 1. 8 5 - 1. 9 3 (m. 1 H) , 2. 

07-2. 22 (m, 2H). 2. 43-2. 48 
(m, 1 H) , 8. 0-12. 0 (b s. 1 H) . 
[0 0 2 9] C<D (R) - ( + ) -2- (3, 3. 3- 

h'j7JW^Dyne;U) -S^^l!2 0 0mg (1. 0 1 

L- (-) - 1 -:7xr:;Ux^;l/75 > 1 3 Omg 4o 
( 1 . 0 7 5 U ^EM ^&iPxfc^, D C C 2 1 0 m g 
(1. 025'J^rJW) <Dttm^itA'^U>5mimm^ 

[0 0 3 0] (5) (S) - (-) -2- (3, 3, 3 
- h'J7;U:tP7';i/tf>iP) -^^S?2 5 Om 1 

&s.]t^mizmt&m2 (3) T»e>nfc75Hflj (b) i so 



JO 

0. 0 g, jglfi®!4 Om 1 RtXpe4 Om 1 SiJAb. 

1 1 5'CTi 5m?smmm.n'hu-f)^<hmyi<.^m^n-:) 

2. 2gSr#;t. ^,^tt7 6- 7 7'C/2mmHg-C* 

TC^^i-lffffl : Cg H13O2 F3 
lia!lfil:C = 4 8. 5 0, H=6. 5 2 
: C = 4 8. 4 8, H=6. 61 
IH-NMR (G S X 5 0 0 -CDC 1 3 ) :0. 94 
ppm(t, J = 7. 3Hz, 3H) , 1. 34-1. 
4 2 (m, 2H) , 1. 4 2- 1. 5 3 (m, 1 H) , 

1. 64-1. 72 (m, IH). 1. 73-1. 80 
(m, 1 H) . 1 . 8 5- 1. 9 3 (m, 1 H) , 2 . 

07-2. 22 (m. 2H), 2. 43-2. 48 
(m, 1 H) , 8. 0-12. 0 (b s , 1 H) , 
[0 0 3 1] (S) - (-) -2- (3, 3. 3- 

h'J7;P:4-n:/ntrjl.) -§#S!2 0 0ing (1. 0 1 

5:v=E)i) ^^mi&it^^i-ysmnzmmh^ ^ja-e 

L- (-) - 1 -^xXJl/X^jl'TS > 1 3 Omg 
(1. 0 7SUt;U) ^i}az.tci^. DCC2 10mg 

(1. 0 2 5u*;i') (D^mmt:^ '^uy 5m \mm=s: 

[0 0 3 2] mmm3 -.2- (3. 3. 3-h<)yJl:t 

rz7i(.mm\z. mmmmmi-nm'bntz2- o, 3, 3 

-h'J7Jl.;tP:/nfcr;i.) -^^mo. 7lg^J)DAT 
hx h ij jl.5 Om 1 ^JJDxfco »«CD^^tl^?§tt^tC 

T. 7;*-^mno. 8 0e^nrz. c<D±i$.mz'pm<D 

^5[si«|i9jIbT7K5r^*Lfc». -:/x^;i/x-7^;i/ 
(20ml) Ri;n-'\^+h> (30ml) ^^iS-SfeW 
tHi^*4j^bT?iii§-r-5C:,i:tCj;0 2- (3, 3, 3- 
hU7;i/:^p-/Ptf;P) -$^B!:M-'J«>A0. 5 6g 

[0 0 3 3] ^mm4 : fetn•^>n^f^m 

*i«igt3J:-5 2 - (3, 3, 3- hij7;i/:tn7'Pt: 
-^^Sf-^-S'J'^^A (£AT, *^?«<k^!ia) i, 

»«5, 5, 5 - h U 7;U^P- 2 - (3. 3, 3-h 
^)y)V^u-^u\f.M -^mS?:>-hU'^A (CAT, li» 



1^6376-116200 



;^^^^tVin^l;KLT. CDFi J^^OX (^T. ; 6 

^i^2 6 5mg/k gSD^S 3 Omg/k g, -?-LTli 
a^fc-^^S 3 Omg/k gS,i;t6 6 Omg/k gi/i^ 

-^-n-etll. 2 5 U^:;l//k gRlK2. 45'J^;P 

[0 0 3 4] Hul2«&{t;-&tl^^-^LT*^?> mWigji 

^t, '^>5^u>5^h7v/-;i'©o. 7%^m-kM7iim 

m^7 Omg/k gffiStfi^ 

^U^t-^m mg/kg 

(5 U^:;i//kg) 



(7) 

12 

-*CSc 1 : mR^m^M (myoclonic - jerk 

s) 

.^^2 : BgK<D^iS^4^t^in^ (tonic c o n V 
u 1 s i o n) 

10 A^(tonic — clonic convulsio 
n) 

5Et:-rs®s©^i^^4^^^^tl^ (v i o i e n t - t o 

nic convulsion) 
[0 0 3 5] 



=i> Sd-;u - (-) 

i>ait-^<^ 330 (1.2) 
660 (2.4) 

^^mit-^!^ 265 (1. 2) 
530 (2. 4) 

(ai) =i>hn-;upi:&<t:^'t/j!aBSftcogtthW*- 

(^2) P<0. 05 

/'kgRUJ2. 4 5U^;U/kg©^-^gtCt51,>Tiactf 

[0 0 3 6] ^iSetJS : iilf^ffl.hLTg>»i!i^§ig(Dltt^ 

*^sjtC<i:-5 2 - (3. 3, 3 - h U :7;l/;d-D T^D t! 

ftl®5, 5, 5 - h U 7;P^n- 2 - (3, 3, 3-h 

U7;i'::i-D:/Dtf;i') -W^g!:*- h u 'i7A (ttT, 

KUg^gg (aSSif^Rjf) ROtCDFiJ^V^T. (:t 
: 6j1^ : ^i^Wm2 5 g) S-fflliTit«^L;t. p- 
^S'-P-y h*IS^{C*5t,iTtt> P— ^J' — ®lHlfe&*«i}-4 

iHitLfco */c. mmvrza-^-<Dm.mit3. 2 cm 
T'^-Dtz. ts.mz^mLtz-v'y7.Lvx\t, &.^mm(^ 

mB\Z6m(DhU-->ift:nif3:^\ < 2 ^J-FbT 

215] h U-n>^<&fT;5;^». 2 Hi 2 ^r^miP-^' 



3.0 ±0.16 
2.3 ±0.18 (a2) 
1.95±0.26 (a2) 
2. 1 ±0. 18 (a 2) 
1.65±0.25 (ft 2) 

Rt;iia<b^ii!»*^n^n3ige7K{c^)!?bfc«. 4mm 

i^^-fb-S-tlS 3 Omg/kgRtXe 6 Omg/k g. ^ 

bT*%BJ{t:-^tl2 6 5mg/k gS.Z>'5 3 Omg/k 

8^^^Lxn-^-ay \iumt:nrj.-orz7imW]^m 
itmtb'btirjif)-^^rzo '^\z. ii^^t^i^i 3 2 omg/ 

kg (4. SS'J^Jl'/kg) SrS-^Lfc»^lCtt, S 
■%-LT*^e. 3 O^i-iEag^lC. ^"^7 7, 1 0IZEcD5*.2IZEdi 
15i-rB^*g|TP — /&ie)^Tb, 6 O^i-iglji^fClil 
0Etl'4l2E*n^J-FBmf^lcmTU. 6S<7)Sft^ig^5^ 
40 Lfzo 1 0 6 Omg/k g {=h)V^ 

nX4. 8 5U^;l//kg) ^S-^Lfe«&t-«. 

Mjg^Tt), 1 0 E«f 3 i2t*t 1 ^mj,fy\zmT-r^mtb 

[0 0 3 7] *fgBJfb^!^RtXiiftlfb^^A^S^-r±teo 

-^?&0 : 25}-FB^£jl±P-^'-lc»oTl.»6tl-i) mWi^ 
so |Si^d:L<D) v^.X 



4^6976-116200 



(8) 



13 



tst^m ma) 
^mt^m mg/kg 

'J^;u/kg) 
3>hD— ;i/ - (-) 

'J^mit-^m 1320 (4.8) 

^^^mit-^m 1060 (4.8) 

10 0 3 9] SMM6^_SM®I1M 

l/N'-f ■^;i'ff>ir. ^SEP3T'f#^>nfc2 - (3, 3, 3 
- h'J ^^l-rtDyDt!;!.) -^^S^:h hU':>A5 0 Om 



[0 0 3 8] 

a»)^w©.^,sc (ai) 
(1 i^ra^) 

0. 1 ± 0. 1 

1. 2±0. 5 
1. 0±0. 5 

[0 0 4 0] 

- hU ^jl/itn- 2 - (3, 3, 3-hUyjl:ta^a 
*ffl^5:tn:T^*^^SlJS: iter's ;i i:*^T'#-5. 



